

TATS DES CAMPAGNES MUSORSTOM, VOLUME 14 RESULTATS DES CAMPAGNES MUSORSTOM, VOLUME 14 RESULT/ 



Systematic revision of living 
species of Meiocardia , Glossidae 
and Glossocardia , Trapezidae (Bivalvia) 


Akihiko MATSUKUMA 


Department of Earth and Planetary Sciences 
Faculty of Science, Kyushu University 
Hakozaki, Fukuoka, Japan 812-81 

& 

Tadashige HABE 


National Science Museum 
3-23-1, Hyakunin-cho, Shinjnku-ku 
Tokyo, Japan 169 


ABSTRACT 


Living species of Meiocardia, Glossidae, are reviewed on the basis ol specimens stored in various museums and 
institutions, including the musorstom collection of Museum national d’Histoire naturelle, Paris. Six species, one of them new, 
are reported from the Indo-West Pacific. The type species, M. mohkiana (Gmelin, 1791), has been variously interpreted by 
authors, so we redescribe it and give a new diagnosis of the genus. OLher species of Meiocardia are: M. sanguineomacuiota 
(Dunker, 1882) (Philippines to Seychelles); M. vulgaris (Reeve, 1845) (China to Philippines); M. globosa sp. nov. (eastern 
Indian Ocean to Taiwan and Philippines); M, xamarangiae Bernard, Cai & Morton, 1993 (Japan); and M. hawaiana Da\\, 
Bartsch & Rehder, 1938 (western Indian Ocean to Hawaii). Meiocardia lamarckii (Reeve, 1845) is synonymised with M 
mohkiana. Meiocardia lamarckii of Japanese authors is not the same as M. lamarckii (Reeve), but is conspecific with M. 
huwaiana. Meiocardia samarangiae Bernard, Cai & Morton, 1993 is a replacement name for Isocardia letragona Adams & 
Reeve, 1850 non Koch & Dunker, 1837. , . 

The genus Glossocardia, Trapezidae, is redescribed on Lhe basis of the type-species, Glossocardia obesa (Reeve, 1343) 
(tropical West Pacific). It includes Glossocardia stolicikana Prashad, 1932 (Philippines and New’ Caledonia) and the tropical 
western Atlantic G. agassizii (Dali, 1886), which was originally assigned to Meiocardia , There are no records of living or fossil 
species of Meiocardia from the western Atlantic or eastern Pacific. 


Matsukuma, a. & Hade, T. f 1995.- Systematic revision of living species of Meiocardia, Glossidae and Glossocardia, Trapezidae (Bivalvia). In. P Bon CHET (ed.J, 
ResuUats des Campagnes Musorstom, Volume 14 Mem . \fus. natn. Hist not.. 167. 75 106. Paris isos 2-85653 217 9. 
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RESUME 


Revision systeniaiiqjie dcs cspeees acluellcs tie Meiocardia (Glus.sidae) ct Ghssocaxdia (Trapezidac) (MuUnsca: Bivalvia). 

Lcs especes aciucllcs de Mcbcimiia (Glossidae) sonl revisees snr In base du maleriel conserve dans divers musees el 
mslituts, y compris les collections consliluces pendant le$ enmpagnes musorstom, Six cspeces. donl Line nouvclle. sent 
recoil nucs dans la region lndo-Ouest- Pacifique. L especc-lvpe, A/. moiikfana (Gindin, 1791), a eic diversemenl interpreter dans 
la litteralnre; nous la redecrivons done, el donnons une diagnose revi.see du genre. Les auires especes de Afciocardia son] • M 
w\\%umeonii\<:uhua (Dunker, 1882) (dcs Philippines aux Seychelles); M. ndgaxix (Reeve, 1845) (de la Chine anx Philippines) ■ 
XI. giobosa sp. nov. (de I'Est de l'ocean Indicn a Taiwan el aux Philippines); M. wm/tfimigku’ Bernard, Cui & Morion, 1993 
(duiapon,; et M. haivoumo Dali, Barlsch & Rehder, 19.38 (de I’oucsl de l’ocean Indien a Hawaii). Meiocardia fnmorckii (Reeve, 
1843) esi mis cn synonymic de M. in ohkiaxm, mais M. iamarckii dcs anieurs japonais esi un synonyme de M. fuiiiaiaua. 
Mwcardia smuaraugiae Bernard, Cai & Morion. [993 esl un nom de remplaccmem pour Isocardia letrae&na Adams & Reeve 
1850, nun Koch & Dunker, 1837. 

Le genre Gfossocardia (Trapczidae) est rcdecrii sur la base de son cspece-typc, G. abet a (Reeve, 1843) (du Pacifique 
Ones] iropical). Ce genre comprend egalemenl Gbssocaxdm xioiiczkana Prashad, 1932 (dcs Philippines el de Nouvelle- 
Caledonie), el G. agassim (Dali, 1886), de l'Ailamiqne iropical americain, decrile a I’origine conime Meiocaxdia. On ne connail 
aucun Meiocardia, aciucl ou fossile. dans le Pacifique orienial ou TAllantiquc americain. 


INTRODUCTION 


The bivalve family Glossidae is characterized by trapezoidal to cordiform shells with a 
cyprinoid hinge and conspicuous enrolled prosogyrous beaks. There are several living species 
belonging in two genera, Gtossus and Meiocardia. Almost all living species of Meiocardia are 
restricted to the Indo-Wcsl Pacific. However, Dall (1886) described a living species from the tropical 
western Atlantic under the name Meiocardia agassizii. 

Several fossil species from the Miocene of the Netherlands (Janssen, 1984), Tertiary of 
Piemonte, Italy (Sacco, 1900). and the Eocene of California (Squires & Advocate, 1986) and North 
Carolina (Harris, 1919a, b) have been included in Meiocardia. The taxonomic position of these fossil 
and living species from the Atlantic and the eastern Pacific is reassessed below. 

^ Although several investigators, including Reeve (1845), Roemer (1868). Buelow (1906), Lamy 
(1920) and Prashad (1932). have reviewed the living species of Meiocardia, the taxonomy of 
Glossidae is still confused. For example, some authors have considered Meiocardia nioltkiana. the 
type species of Meiocardia , to be strongly ribbed, with conspicuous nodules on the keel and a distinct 
sinuation just anterior to the keel (Reeve, 1845; Adams & Reeve, 1850; Buelow. 1906), whereas 
Japanese authors have adopted the name for a species with an antero-posteriorly elongated, thick 
shell with a sharp keel lacking conspicuous nodules (Okutani 8l Matsukuma, 1982)7 and other 
authors have illustrated a shell with rounded postero-dorsal margin as this species (Keen & Casey 
1969; Abbott & Dance, 1982). 

We review living species of Meiocardia , Glossidae, based on the musorstom collection in 
Museum national d’Histoire naturelle. Paris; National Science Museum, Tokyo; Institute of 
Svstematics and Population biology, Universiteit van Amsterdam; Natural History Museum, 
London, Museum oi Comparative Zoology, Harvard University; Academy of Natural Sciences, 
Philadelphia; Los Angeles County Museum, and others. 


ABBREVIATIONS AND TEXT CONVENTIONS 


Repositories 


ANSP 

BMNTI 

IC 

IMT 


; Academy of Natural Sciences, Philadelphia, Pennsylvania 
: The Natural History Museum, London 
r Mr Hiroshi Ito’s private collection, Tokyo 
: Institute of Malacology of Tokyo, Tanashi 


Source : MNHN, Pans 
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K pm ; Kanagawa Prefectural Museum. Yokohama 

la cm : Los Angeles County Museum of Natural History, Los Angeles, California 

MC7. : Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts 

MN'ilN : Museum national d’Histoire naturelle, Paris 

nsmt : Department of Zoology. National Science Museum, Tokyo 

sbmnii : Santa Barbara Museum of Natural History, Santa Barbara, California 

usnm : National Museum of Natural History, Washington, DC 

yc : Mrs Yoshie Yamasaki’s private collection, Nagoya 

zma : Institute of Systematics and Population Biology (Zoologisch Museum). Universiteit van 


Amsterdam. Amsterdam 


Measurements (Fig. 1); 


Cb 

Convexity of both valves 

Cs 

Convexity of single valve 

H 

Shell height 

L 

Shell length 

Iv 

left valve 

rv 

right valve 

V 

valve. 


Fig. 1. Shell measurements of Meiocardia and GIosso- 
cardia. Cl), convexity of boLh valves. Cs, convexity of 
single valve. H. shell heigh]. L, shell length. 




SYSTEMATIC ACCOUNT 
Family Glossidae Gray, 1847 


Diagnosis. Shell rounded to cordiform, strongly inequilateral, equivalve, with strongly 
enrolled, prosogyrons beaks. Ventral margin not gaping, smooth. Ligament external, opisthodetic, 
parivincular. Hinge with two lamellar cardinals and two laterals. Outer surface ornamented with 
commarginal sculpture. Dimyarian, with subequal adductor muscles. Pallial line simple, without 
sinus. 


Remarks, - The family Glossidae is apparently very close to the family Trapczidae, but 
differs from the latter by having a glossy shell and by lacking radial sculpture and microscopic scales 
on the outer surface. 


Genus Meiocardia H. & A. Adams. 1857 


Meiocardia H. & A. Adams, 1857: 461. Type species: Bucardia moltkiamu Cheni[niLz] [as listed by H. & A. Adams] 

Meiocardia mohkiana Spengler [as cited by Stoticzka] — Chania mollkiana Gindin. 1791, subsequenily designated by 
Stouczka, I870: 187. 


Source: MNHN, Pans 
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Diagnosis. — Shell small, usually less than 50 mm long, cordiform, strongly inflated, strongly 
inequilateral, equivalve. Beaks prominent, prosogyrous, strongly incurved. Larval ligament anterior 
to beaks. Outer surface glossy or polished, ornamented with commarginal sculpture. A strong 
primary keel from beak to lower posterior end separating posterior slope; weak secondary keel from 
beak to upper posterior end separating postero-dorsal margin. Cardinals (I, 3a, 3b) and laterals (lai, 
lajii, lpi, lpiii) in the right valve; cardinals (2a, 2b, 4b) and laterals (laii, lpu) in the left valve. 
Posterior laterals (lpi, lpii, lpiii) finely striated or nodulated (Figs 1-2, 4-5). 

Remarks. — All living species of the Glossidae are placed in either Glossus Poli, 1795, or 
Meiocardia. Meiocardia clearly differs from Glossus in the having a smaller, subquadrate shell with 
very thin periostracum and a prominent primary keel separating the posterior slope. The genus 
Glossus includes only one living species, G. huinamis (Linnaeus, 1758) of the Mediterranean to 
northeastern Atlantic, and is characterized by having a large, rounded shell with thick, reddish-brown 
periostracum and in lacking a dorsal keel. Isocardia Lamarck, 1799 is an objective junior synonym 
of Glossus Poli, 1795. 


Meiocardia moltkiana (Gmelin, 1791) 
Figs 3-4, 24-28 


Chaim Moltkiana Gmelin, 1791 [ex Chemnitz, non binominal]: 3303-3304. 

Synonyms: 

Isocardia lamarckii Reeve, 1845: Isocardia sp. 5. pi. 1. fig. 5 [China] 

Meiocardia nishimurai Kosuge & Kase, 1994: 28-29, pi. 11, figs 1-5 [Bonin (= Ogasawara) Islands, Japan], (Syn. nov.). 
Olher references: 

Die Moltkische Chama Spengler, 1783: 321-325, pi. 14, figs 1-4 [South Seas; invalid, nol latinized]. 

C W Mohkiaua Chemnilz, 1784: 105-108, pi. 48, figs 484-487 [Oslindien; appeared in invalid work). - Bruguiere, 1797' 
pi. 233, figs la-d [fig. only]. 

Isocardia moltkiana ~ Lamarck, 1819: 31 [India, China], — Bory df. St Vincent 1827- 149 

Isocardia lamarckii - Hanley, 1856: appendix, 370-371. app. pi. 18, f. 34 [China], - Buelow, 1906: 7-8. pi. 8, Ties 6a-b - 
Lamy, 1911: 132 [Mauritius]. & 

fjarefpndoieSar^ ~ Roemer - 1869: 8 ’ 9 - P 1 - L figs 4-7 [Australia lo Philippines]. — Prashad, 1932: 149-150 

Isocardia (Meiocardia) Mohkeaua var. lamarcki - Lamy, 1920: 298-300 [Mauritius]. 

Isicardia (sic) ( Meiocardia ) moltkiana - Abrard, 1947: 39, pi. 3, fig. 11 [Miocene, New Hebrides] 

Meiocardia moltkiana sangumomaailata (sic) - Kira, 1959; 194, pi. 71, fig. 5 [Japan], - Shikama, 1964: 67, pi. 41, fig. 13 
[Mie Pref., central Japan] ^ " 

~ K ™A e lal, 19 71: 673 (Japanese), 440 (English), pi. 97, figs 11-12 [Sagami Bay, central Japan]. 
9 KUT ^ Nl & Matsukuma, 1982: 175-176, pi. 10, fig. 5 [Jzu Peninsula, central Japan], — Matsukuma, 1986- 324-325 (f) 
[Okinawa]. — Kosuge & Kase, 1994: pi. 10, fig. 10 [Spenglefs tvpe material]. 

Meiocardia letragoaa - Drivas & Jay, 1988: 142, pi. 56,1lg. 5 [Reunion & Maurilius] 

Meiocardia lamarckii - Kosuge Sl Kase, 1994: pi. 10. fig. 12 [one of the symypes] 


Type Material. Die Moltkische Chaina”: Spengler’ s illustrated specimens are stored in 
Zoologisk Museum, Copenhagen (not examined). — Meiocardia lamarckii'. syntypes, Reeve 
collection, bmnh. — Meiocardia nishimurai'. holotype, a conjoined specimen imt-94-1. 


Type Locality. — “Die Moltkische Chama”: South seas [tropical Indo-West Pacific]. 
Meiocardia lamarckii : China. — Meiocardia nishimurai: Ogasawara Islands, Japan. 

Material Examined. — Pleistocene: Japan. Ryukyu Limestone, Kikaijima Is., Kaeoshima 
Pref. (nsmt-Mo69745). 

Recent. Japan. Kameki-sho reef, Sagami Bay (nsmt-Mo43435). - 1.5 km SW of Jogashima, Sagami 
Bay, 70-75 m (nsmt-Mo69739). — Futami Bay, Chichijima Island, Bonin Islands, 27°04.5'N, 
142 07.1 E. 115 m (nsmt-Mo59790). Bonin Islands, holotype of Meiocardia nishimurai (imt- 


Source: MNHM , Pans 
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Figs 


2-6. Dentition and gross anatomy of Meiocardia, — 2a-b, Meiocardia sattiarangiae. 3a-b ^ 43-1), Meiocardia 
moltkiana. — Sa-b, Meiocardia san^uineofnaculata. — 6a-b 3 Meiocardia hawaiana. 1, 3a-^b, cardinals m c ri^ • 

2a-2b & 4b, cardinals in the left valve, lai & LAttt: Anterior laterals in the right valve, laii: Anterior lateral in the lei t 
valve, lpi & lpiii: Posterior laterals in the right valve, lph: Posterior lateral in the left valve, aa. Anterior adductor, 
al: Adult ligament, cs: Exhalant siphon, f Foot, id: Inner demibranch. is: Inhalant siphon, od: Outer demibrantn. 
pa: Posterior adductor s: Siphons. 


Source: MNHN, Pans 
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94-1). Aichi Pref. (nsmt- Mo69740, Kawamura Coll.). Off Kirimezaki, Wakayama Pref. 
(nsmt-Mo69741). — Wakayama Pref.. 54 m (ansp 274370). Tokushima Pref. (nsmt-Mo69742, 
Kawamura Coll.). — Okinoshima Island. Kochi Pref. (nsmt-Mo42307). — Kochi Pref. (nsmt- 

Mo69743, Kawamura Coll.). — Nishinohama. Tomioka, Kumamoto Pref. (nsmt-Mo43455). _20- 

40 m, Tomioka Bay, Kumamoto Pref. (lacm 82-23). — Tomioka Bay (nsmt-Mo43436). - Okinawa 
Pref. (nsmt-Mo63233). — 60 m, 1 km WNW of Onna-son. Okinawa Pref. (lacm 79-76, 78-101). 
China, (zma). — (ansp 54195, 189703, 217140). — (rmkh reg. no. 1907.12.30.505; Reeve coll.; 
Cuming coll.; Winckworth coll.; Trochman coll.). 

Philippines. (nsmt-Mo69744, Kawamura Coll.). — Luzon Island (bmnh) 
musorstom I: stn 57, 13°53' N, I20°13.5' E, N of Lubang Is., 96-107 m. 
musorstom 2: stn CP 21, 14°00'N, 120°17' E, N of Lubang Is.. 191-192 m (all mnhn). 

Indonesia. Oil Maroepi Is., Ambui Group, Japen Is., Geelvink Bay, 36-45 m, mud and shells (ansp 
279722). — 1.6 km NE of Roemwakon, Aoeri Is., Geelvink Bay, 36-45 m (ansp 205650, 275802). — 
3.6 km N of Matas, Aoeri Is., Geelvink Bay, 32-36 m (ansp 208922). 

Coral Sea. chalcal 1: stn CP 7, 19°18' S, 158°36' E, Plateau Chesterfield- Bel Iona. 65-68 m (mnhn). 

New Caledonia, lagon: stn 836, Sccteur de Poindimie, 20°46'S. I65°16'E, 57 m, a conjoined 
specimen. - Stn 928, Secteur de Koumac, 20°45' S, 164°23' E, 7-10 m, a conjoined specimen - Stn 
983, Secteur de Poum, 20°23' S, 163°57' E, 38-68 m (mnhn). 

"f auban 1978-79; stn 40, 22°30'S, I66°24'E, 250-350 m (mnhn). 
smib 5: stn DW 81, 22°38' S. I67°35' E, 110 m (mnhn). 

Thailand. Phuket (nsmt-Mo43437). 
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Source. MNHN, Pans 
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Fig. 8. — Scaltcr diagram showing relalionship 
between Cs/H and L/H in Meiocardia moiikiana. 
Dots: Specimens from Japan and China. N = 25; 
r = -0.210; regression equation Cs/H = 

-0.0874L,’H + 0.587. Circles: Specimens from 
Reunion. N = 55; r = 0.207; regression equation 
Cs/H = 0.132L/H -t- 0.316. 


Andaman Sea. Port Blair, Andaman Island (b.mnh). — 19.2 km NW ot Port Blair, 1 °49 f N, 92°53 E, 
90 m, shelly sand (ansf 292189). — Maldives, NW of Maduwari Is., Faditfolu Atoll, ca. 5' 18 N, 
73"29' E. 45-63 m (ansp 325451). 

Seychelles. Saya de Mala Bank, 100 m (bmnh). 

Malagasy. Tulear (mnhn); 7.2 km W of Nosy N’Tangan, SW Nossi Be (ansp 260078). 

Reunion, md 32 Reunion: stn DC 41,21 °21' S, 55°27' E. 75 m. — Stn CP 42, 21 '21' S, 55°27' E, 74-77 
m. - Stn DC 43, 21°21' S, 55°27' E, 73-77 m. — Stn DR 47, 2l°23' S, 55°37' E, 205-215 m. Stn 
DC 54, 21°06' S, 55° 13' E, 80-83 m. — Stn CP 55, 21°05' S. 55°13' E, 97-110 m. Stn DC 56, 
21 °05' S, 55"12' E, 170-225 m. — Stn DC 85, 21°00' S. 55°15' E, 58-70 m. - Stn DC 124, 2Q ,:, 52' S. 
55 (> 37' E, 40 m. — Stn DC 126, 20°52' S, 55°38' E. 110 m. — Sin CP 129. 20°51' S. 55°36' E. 290-300 
m. Sin DC 176, 21°02' S, 55°11' E, 165-195 m (all mnhn). 


Distribution. — Miocene: New Hebrides [Vanuatu] (Abrard, 1947). Pleistocene: Japan. 
Recent: Western Japan, China, Philippines, Coral Sea. New Caledonia, Thailand, Seychelles, 
Malagasy, Reunion, Mauritius. 

This species lives in coarse sediments in shallow water, approximately 7-70 in, but empty shells 
have been collected from deeper than 300 m. 


Description. Shell small, thick, subcircular, strongly 
inequilateral, cquivalve. Mean of L/H in Japanese and 
Chinese specimens 1.257 (N = 25, SD ~ 0.070), not signi¬ 
ficantly correla led with L (r = 0.158, a = 0.05); mean of L/H 
in Reunion 1.297 (N = 55, SD = 0.043), not significant 
correlated with L (r = -0.0418, a = 0.05). Mean of Cs/H in 
Japanese and Chinese specimens 0.478 (N = 25. SD = 
0.029), not significantly correlated with L (r = 0*325, a = 
0.05): mean of Cs/H in Reunion 0.487 (N = 55, SD = 
0.027), not significantly correlated with L (r = 0.258, a — 
0.05) (Fig. 7): L/H not significantly correlated with Cs/H in 
both areas (r = -0.210 in Japan and China, r = 0.207 in 
Reunion, a = 0.05) (Fig. 8). 


Beak prosogyraie, spirally twisted. Strong keel from beak 
to postcro-ventral margin. Postero-ventral margin pointed, 
protruding, with a sinualion just anterior to smooth keel. 
Outer surface yellowish white, ornamented with regularly 
spaced concentric ribs on anterior and central slopes. Poste¬ 
rior slope widely concave, smooth except line growth striae. 
Inner surface creamy or milky white, shining. Anterior 
adductor scar semicircular: posterior adductor scar subcir¬ 
cular; both scars nearly equal in size. 

Measurements. See Appendix, Table 1. 


Remarks. - Spengler (1783) fully described the species, bul did not give ti a Latin name. 
Although the name, “die Moltkische Ctiama'of Spengler (1783). was laiinized by Chemnitz (1784). 


Source. MNHN, Pans 
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the work of Martini & Chemnitz (1769-1795) was placed by the Commission of Zoolocical 
Nomenclatnre on the List of Invalid Works, so Gmelin (1791) must be accepted as the author of the 

n«n ^ 7 th< ^ U S ^ RAS * IAD < 1932 ) cited fi g ures g^'en by Reeve (1845: pi. 1. fig. ]) Adams & Reeve 

1 tmted by ITT (,9 °* p, ‘ 8 ’ ?) aS theS 

InShMi T (8 f 5J and others re P rcsent Meiocardia sanguineomaculata, which has a smaller 

Aim d d i, v W1 p h ^“ UCh coarser nbs and has conspicuous nodules on the primary keel 
A though Keen & Casey (1969) assigned the specimen figured by Ciienu (1862: M3 fig 533) to 

rostem'do, T\ tklm %u 35 3n antL ; ro -P° ster iorly elongated shell with a smooth and gently rounded 
KL d S area ‘ Th ! ° llt 1 e f SUrface of sheU is ornamented with fine concentric ribs and lacks 

LAMV (l920) correc,lypomted out thai ,his is " ot M 

Ju\eniles of M. nwltkiana, which have thin, quadrate shells, arc similar to Meiocardia 
wivatorto but they differ from the latter in having stronger ribs and a straight cardinal (2a) 

Shells from Bonin Islands (nsmt-Mo59790 and imt-94-1) have a somewhat distinct' sulcation 
in front of a strong primary keel and reddish brown brotches. Although Kosuge & Kase 09941 
proposed for it the name Meiocardia nishimurai, Holocene shells from KikaijTma Inland Kagoihima 
»' 17 . intermedlate ohameters between the Bonin Island form and others We prefer to 
treat M -^murai as a synonym of M. nwltkiana till additional material is collected 

/ (i m fl rrH rhfv ?r M t ( 992) u C °! Sldered that Meiocardia moltkiana differs from Meiocardia 
lamarckn in having higher, thinner shells, with a weaker primary keel, a series of specimens fiom 
Reunion shows continuous variation between the two forms (Figs 25, 26a-d). 


Meiocardia sanguineomaculata (Dunker, 1882) 
Figs 5, 22-23 


Isocardia moltkiana var. sanguineomaculata Dunker, 1882: 213 [“Korea"] 

Other references: 

Isocardia moltkiana - Reeve, 1845- hoenniin 1 i i ri . ... . 

fig. 3 [‘‘Korea’’). - Buelow, 1906:'37-38 p| 8 P 'fig. 7 ’ fg ' [Lu?0n ’ Phll >PP’^s]. — Adams & Reeve, 1850: 77, pi. 22, 

Isocardia ( Meiocardia) moltkeana var. sanguineomaculata - Lamy, 1920: 298-299. 

ADAMs T & P L^ T fl R 85m Thk^I? baSed the n r me f ngumeomaculata on the shell illustrated by 
/AIJAMS keeve (I&5U). This specimen was not found in bmnh. 

“CoreJ'r= Ta7 lth0 , Ugh AdAMS & Reeve ( 185 °) noted the locality of their shell is 

\v ti ' L u n ° ac l dltlona * specimens of this species have been rediscovered since their renort 

We .tank the shel! came from tropica, l„do-West Pacific, mos, probably fZThe Phffi^pte? 

5136 nff A foU IA | l FTT' PL ' Len( Philippines. Luzon Island (bmnh 1989179). "Alhatross"- stn 
>136, off Jolo, Jolo Is., 40 m, sand with shells (usnm 294545) — Stn D 5138 off m i ' l , 

m, sand and coral (usnm 431190). — Stn 5139 off lolo i n in k -xr ° 5 38, ff 3 , ’ J 0 1 ’ 34 
_Stn sidA i c i k ' 01 JoJ °’ Jolo Is., j 6 m, coarse sand (usnm 2945H) 

5148 off Sin.n u « d ? a’ S u U ^ rchl P ela 8 0 > 43 m, coarse sand with shells (USNM 292393) — Stn 

Stn 5149. W o u£ 

M C m <£r237M0)° arSe Sa " d Wi,h She " S <USNM 292027) - S,n 5253 - PakipW *" 

Andaman Sea. Port Blair, Andaman Is. (bmnh 1989178). 

56“56' L 5 RE it| ES 4 ,10 ’h ( 33 ^ 33 44 43 m ' a conjoined specimen. — Stn 16 05°36'S 
55°25' E* 35 7’, 7 J0,n 7 SpeC,men ’ “ Stn 18 ’ 05 ° 45 ' S ’ 56°35' E, 50 m. - Stn 24 05 WS 
mnh'n). ' j SpeClmen - S,n 30 - 04 ” 42 ' S. S4”24' E, 47 m. a conjoined specimen (all 


Source: MNHN, Paris 
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Farquar Group. 9°4I’S. 51-03' E, 16 Dec. 1964 (usnm 718999). 

Saya tie Malha Bank, Indian Ocean, 99 m, 2 conjotned specimens (bmnh 

Gardiner Coll.) 


1910.8.31.688-689, J.S. 


Distribution. — Recent-. Philippines, Andaman Islands, Seychelles. Meiocardia sangumeo- 
inaculata is a species of coarse sediments in 10 to 100 m. 


Description. — Shell small, thick and solid, subquadralc, 
strongly inflated, strongly inequilateral, equivaIve. Mean of 
LTI I 145 (N = 28, SD = 0.073), not significantly correlated 
with L (r = 0.159,« = 0.05) Mean of Cs/H 0.515 (N = 28, 
SD - 0 034), not significantly correlaled with L (r 0.153, 
ri = 0 05) (Fie 9). L/H significantly correlaled with Cs/H 
fr = d.519, a = 0.05) (Fig. 10). Outer surface ornamented 
with strong concentric ribs. The primary keel with prominent 


tubercles, wide, rounded. Postero-vcntral margin with pro¬ 
minent sulcalion just in front of the roundly protruded 
primary keel. Outer coloration whitish yellow with reddish 
brown triangular blotches. Beaks spirally enrolled. Inner 
surface creamy while, pale brown posteriorly. Anterior 
adductor scar elongated oval to semicircular; posterior 
adductor scar subcircular; both scars nearly equal in size. 

Measurements. See Appendix, Table 2. 


Remarks. - M. sanguineomacuiata has a thick, globular shell with Cs/H often exceeding 0.5 
and L/H around 1.1. The shell form suggests that this species is most probably an inactive shallow 
burrower This species differs from Meiocardia moltkiana by having an antero-postenorly shortened, 
rotmded shell S stronger concentric ribs and a distinct stnuation just anterior to the keel wh.ch has 

prominent tubercles. 


Meiocardia vulgaris (Reeve. 1845) 

Figs 12, 31-32 

Isocardia vulgaris Reeve, 1845: Isocardia sp. 2. pi. 1, figs 2a-b [China]. 

Synonym: _ . 

Meiocardia delicata Kosugc & Kase, 1994: 29-30. pi. 11, figs 6-8, pi. 12. figs 1-3 [Okinawa. Japan]. >n. nov. 

Olher references* 

SSiS 5SF- r 

Isocardia vulgaris - Burrow, 1906: 37 38, pi. 8, fig. 5 [China]. . D , rvmHnr indial 

Isocardia (Meiocardia) molrkeana var. vulgaris - Lamy. 19-0: r?7‘-98 l 1 i ’ o ^ ’ fc . j994* pi 10 fig. M [one of 

Meiocardia vulgaris - ShikaMa, 1964: 67, pi. 41, fig. 14 [Easl China Sea]. - Kosuge & Ka.se, 1994. pi. iu, rig. 1 

mohkiana - Keen & Casey, 1969: N657, fig. El 34-7 [= Cnenu, 1862. fig. 533). 

Type Material. — Isocardia vulgaris'. 5 syntypes in bmnh, without registration number. 
Meiocardia delicata: holotype, a conjoined specimen iMT-94-2. 

Type locality. — Isocardia vulgaris : China. — Meiocardia delicata. Okinawa, Japan. 

Material examined. - Recent: Japan. Holotype of Meiocardia delicata (imt 94 _). 

China. 5 svntypes of Isocardia vulgaris (bmnh). — R Winckworth Coll. (bmnh). • • ‘ 

(BMNH). - (zma). - (ansp 54063, 54064, 138495), - (usnm 17495, 32049 and ySS'Z). - (lacm 
13513, 48064, A1463, A5076). — Hong Kong (usnm 47939). — Taiwan (kpm 761-2357). C 4 

(usnm 186123). . .. ,, A a q Ti 

Philippines. “Philippines” (ns.mt-Mo69747, Kawamura Coll.). — ^Philippines sandy mud, , • 

Cuming coll. (bmnh). — Nazasa Bay, Zambales Prov., VV Luzon. 14 48_9 N, 1 • ’ ~ T t) 

60-40). — NE Villa Carmen, Bataan Prov.. W Luzon, 2-9 m (lacm 89954). — W of Boan Is., 

Is, SW Sulu Sea, 29-32 m (lacm 89904). , . . ,,, 

Albatross ” stn 5097, S of Corrcgidor Is., Manila Bay, 54 m, gray mud, sand and she( ■ 

283971). — Stn 5107, off Corregidor Is., Manila Bay, 50 m, gray mud (usnm 235-4_). 


Source: MNHN, Paris 
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Tinakta Is., Tawitawi, SW Sulu Ari ipelfeoV"" °°T T? T™ 3 ° 2604) - Stn 5156 ’ oft 

off Tinakta is.. Tawitawi, SW Sulu ArchSoo V m r an . d /hells (Ibnm 292117). - Stn 5157, 

Tawitawi, SW Sulu Archipelago, 32 m green miaff us 23 <1 !Y Stn 5J64 ’ off SE 

Panay. 47 m, fine muddy sand (usnm 248219. 293458) --1 Stn SI 9^ SP nfV ^ ’ ofT . An !? nio ls " NE 

58 m, green sand (usnm 293088) _ Stn 5510 N n f r,t " i ~ xr~’ ° ® antayan ls -’ of Cebu, 

248221). _ Stn 5220. N of Mnrindumte Q0 m „0 ' N ° f Le >' le ' 90 muddy sttnd (usnm 

Maettbtto Is., E. Mindanao. §S^ ^ »***>■ " 5235. off 

Palawan, 83 m, sandy mud (usnm 229229) — Stn 53% i • ’ S c 53 3 * L'napacan Str., N of 

Palawan. 83 m. sandy mud (usnm 297197)! - Stn SW P ,f Ca S. Str " Y ° bservator y Is., N of 
coarse sand and mud (usnm 237803 297338) — $tn 5477 nfTT Eass ’ off Preservatory Is., 77 m, 

(usnm 238563). — Stn 5478 off Tacbnc Pt i „ uf St "^ 477 = off Ta cbac Pt„ Leyte, 86 m. grav mud 

Pt., Leyte, 112 m, fine sand (u nm 23858 0 E end ofVn ~ St ” 548(b off Tacbac 

247061). - SW of San Nicholas Shoals uiht M,nih £ or ^ ,dor ,£ : Man,la ^ m (ansp 
SE Luzon, 54 m (,.acm 89903) _ R Ly Gulf SF I * ^ 246662 ’ 246705 )- - Ragay Gulf. 
Hulagaan Is.. Occidental Mindoro (S ?0207n Kawamum Coll.). _ 

Maqueda Bay, Samar Is. (mcz) — M end nffVk i ®° ng ??' Samar Prov.(LACM 89907). - 

60557). { 1 N end of Cebu ls - (ansp 245942). - Cebu (nsmt-Mo54938. 

musorstom 3: stn DR 140 ll°43'N lOT’urp . cm 

! 1 Y,. N ’ ,22 ° 45 ' E ’ west of Pa "ay is! 40 44 m^ mnhn) ^ ' 9 ™ (MNHN) ‘ ' Stn Cp HI. 

Indonesia. comNDoS stnCH 205° rO^Y n 7" 19^F h mT^' ? ° m ’ mud (USNM 297 635). 

(mnhn). ° 5 ’ ' 08 S - 117 19 E ’ Makassar Strait, 49 m, a conjoined specimen 

Weikmost Bay, Bantam, Java (usnm 261 T\‘t<T* r *t d i 

134^04' E. W of Babi Is., Wokam ‘ NE ArusT/ST^ ntam - Java (US ™ 261 ]38 )- ~ 3*54' S, 

inl /vru, 04-63 m. mud (usnm 747420). 


Source. MNHN, Pans 
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Australia, (usnm 95524, Jeffrey coll.); 14.4 km SE of Double Is.. Tin Can Bay. Queensland (usnm 
6 o] 6S5),— Bundabcrg. Queensland, 45 in (lacm 30008). 

. , c., a ()H°29' 97 1 ’59' E, 40 km nnw of Phuket, Thailand, 42 m, sandy mud (ansp -917..}). 

4 8 km NE ofU« uiiouse Is., Phuket. 144 m (ansp 286326). - 13*00' N. 97*41' E. 56 km W of 
l” Andaman Is., 68 m. mud with shells (ansp 292935). I3"»N. 97"I9' E, 912 km NW 

of Tavoy Is, 39 m. shelly sand (ansi- 293036). — I2°03' N. 92°57 E. 40 km NNW of Port Blair. 

Diliaent Strait, Andaman Is. 38 m, shelly sand (ansp 292612). xi , . „ 

,> av r nf Benea i 15°08' N 94°04' E, 80 km SW of Irrawaddy River, Prepans North Channel, Burma, 

S3 m anv mud (ansp 293697). - 19°32* N, 92°52' E, 27.2 km SSE of Akyab, Burma. 55 m, muddy 

sand ’(ansp 394080) - 17*35' N, 83*25' E. 28.8 km SW of Vizagapatnam, NE India, 79 m shelly 
sand (ansp 294702). - 17*35' N, 83°25' E. 16 km SE of Vizagapatnam, NE India, 58 m, shelly sand 

(ansp 294183). 

Oman 25*50' N, 58*08' E, Oman Gulf (USNM 716879). 

Zanzibar. 3.2 km W of Chango Is.. 27 m, shelly sand (ansp 214511). 

Malagasy. 96 km NE of Cape St. Andre (usnm 719126). 

Distribution. — Recent: China, Taiwan, Philippines, Malaysia, Indonesia, Queensland, 
Andaman Is.. Burma, NE India, Oman, Zanzibar; Malagasy. This species lives in mud in 2 to 50 m, 
and empty shells have been collected in approximately 110 m on a mud bottom with shells. 


Description'. Shell large for genus, occasionally attai¬ 
ning 45 mm in lenglh. yellowish while. L/H significantly 
correlated with L (N — 19, r = 0.900, a = 0.05). Cs/H 
significanllv correlated wilh L (N = 19, r = -0.541 r a 
0.05) (Fiii. 9). L/H significantly correlated wilh Cs/H (N - 
J9, r = -4).449, a = 0,05) (Fig. 15). Keel running from beak 
to postero ventral corner not prominent. Postern-dorsal area 


smooth. Antero-ventral area ornamented wilh weak concen¬ 
tric ribs. Postero-dorsal margin rounded. Inner surface 
creamy white, umbonallv yellowish, shining. Anterior adduc¬ 
tor scar semicircular; posterior adductor scar subcucular: 
both scars nearlv equal in size. 

Measurements. Sec Appendix, Table 3. 



Fig 10 — Scatter diagram showing relationship between L H 
and Cs/H in Meiocardia. Dots; Meiocardia ftawwana. N - 
17 r - 0.557; regression equation Cs/11 - 0._s ' L- m 
0.113. Circles', Meiocardia soagnineoniacuhtni. N - 28: r - 
0.519; regression equation Cs/H = 0.245L H 4 0.^34. 


Remarks. — This is the largest species in the genus and differs from M. moltkiana in having 
a gently protruded postero-dorsal margin, weaker commarginal ribs, and ai snioot i primary . 

Although KosUGfi & Kasf (1994) noted that Meiocardia delicaia differs from M. vulgaris 
having weaker comarginal sculptures and less globular shells, a gently arched postero-c orsa margin 
with delicate ornamentations is a characteristic of Af. vulgaris. 


Source. MNHN, Pans 
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Figs 





!i \ » j- P en ^^ on of Meiocardia and 
1 1 a~b, Meiocardia glob os a sp. nov. — 12a 
stohcikana. 


Source. MNHN, Pans 
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Fig. 15. — Scatter diagram showing relationship between 
L/H and Cs/H in Meiocardia. Dots: Meiocardia samaran- 
giue. N= 8; r = 0.701; regression equation Cs/H = 
0.00380L/H + 0.347. Circles: Meiocardia vulgaris. 
N = 19; r = -0.541; regression equation Cs/H = 
-0.000934L/H 4- 0.514. Triangles: Meiocardia globosa sp. 
nov. N = 3. 


Meiocardia globosa sp. nov. 

Figs 11, 30 

Type material. — Holotype: a conjoined specimen, nsmt-Mo69749. Paratypes: 1 conjoined 
specimen nsmt-Mo69750, 1 left valve nsmt-Mo69751; usnm 236796, 283380a. 

Type locality. — Pescadores, Taiwan, coll, by K. Nakayasu. 


Material examined. — Holotype. — “Albatross”, stn 5181, E ot Gigante Is., Philippines, 
47 m, mud and fine sand. — “ Albatross ”, stn 5164, SE of Tawitawi Is., Sulu Archipelago, Philippines, 
32 m. — Makham Bay, Phuket, Thailand. 


Distribution. — Recent: Taiwan, Philippines, Indian Ocean coast ot Thailand. This species 
lives on muddy sand bottoms in 30 to 50 m. 


Description. — Shell rounded, more or less thin, slrongly 
inequilateral, equivalve wilh strongly enrolled beaks. Poslero- 
dorsal margin gently rounded. Outer surface ornamented 
with regularly spaced, sirong, concentric ribs. Outer colora¬ 
tion yellowish brown. Primary keel sharp, smooih, without 


nodules, separating smooth postcro-dorsal area. Postero- 
ventral margin wilh prominent sulcaiion jusl in from of the 
poinled primary keel. Inner surface milky white, umbonally 
yellowish. Anterior adductor scar semicircular; posterior 
adductor scar subcircular; bolh scars nearly equal in size. 


Measurements (mm): 



V 

L 

H 

L/H 

Cb 

Cs 

Cs/H 

nsmt-M 069749 (holotype) 

rv + Iv 

24.8 

21.8 

1.14 

22.1 

- 

(0.507)' 

(0.487) 

0.536 

nsmt-Mo 69750 (paralype) 
nsmt-Mo 69751 (paralype) 

rv + lv 

Iv 

12.1 

25.1 

11.7 

23.7 

1.03 

1.06 

11.4 

12.7 


*Numericals in parentheses show Cb/2H. instead of Cs/H. 


Remarks. — Meiocardia globosa is closest to M. vulgaris which is sympatric. Meiocaidia 
globosa has a more rounded, antero-posteriorly shorter shell, with stronger commarginal ri s anc a 
more prominent keel (Figs 30a-d). 


Source. MNHN, Paris 
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Meiocardiu samarangiae Bernard, Cni & Morton, 1993 
Figs 2, 16, 29 

Meiocaniia sumarangiae Bernard, Cii & Morton, 1993; 67. 

Synonym; 

f.socardia tetragona Adams & Reeve 1850* 76 nl ^7 fio i n*™ • , 

' i mu. /o, pi. . 2 , fig. I [Japan; preoccupied by /. wtragom, Koch & D.mkcr. 1837] 
Other rcl'erences: i 

Mc'iocardh ictragoiia - Hirash 1934 - 17 117 n i ti r,« 7 n t 

pi. I. figs 5-6 [Japan] 1977 236 nl 49 r„~ q q R ' ’ ~ P a P'™]_ Hare, 1951; 117. lies 243-245 [Japan]- 1958 74 75 

.4, A. 4. * pi 

1874.]2.n.270 ,ATCRIAL Su PP° s ed syntype; a conjoined specimen slicked on board, ilmnh 
Type locality. — Japan. 

P-er. RypSuTmo^r"' K^T, S ™ M °= shi ™ ls - Kasoshima 

(nsmt-M 054638). ' Kamikatetsu, Kikaijima Is., Kagoshima Pref. 

Recent: Japan. Jogashimn, Miura Peninsula, Kanagawa Pref (nsmt-Mo4344I 434473 u 
Kanagawa Pref. (nsmt-Mo 43444 ) 6 „ ., - ^smt mo 4544I, 43442). — Hayama, 

Kawamura Coll.). - Amtdaiba W,n T ^ (™™-Mo454S2. 45468, 69753, 69754, 

(nsmt-Mo 43450). - "Wakayama PreP’ (t-isur. iJ K aa ° 434 ^~ 0ff Fshiki, Aichi Pref. 

Wakayama Pre^( nS5?Mo«454) *~’^vo 

43452! 53902," 69756)! — 

Fukui Pref. (nsmt-Mo 43453 69755) ”c w ’ ’S - * ^ oc hi Pief,—Kuriya, Echizen-cho, 

o,,, n v ,oy/03).— Soyo-Maru stn 483 34°44'50" N nn°47'in" n x u- 
Strait, 130 ni, sand (nsmt-M o43440J , .. ’ f , JN ’ ‘ ( J E, Tsushima 

Strait, 1 12 m. mud sand {nsmt~-Mo43448'I ’'<?!!!“ aJ ” 7^’ 129°47'00" E, Tsushima 

Satamisaki, .8, m . «. M'. 3H3*,«-N ,3,-»',r E, off 

30 26W E. ofT Kaimondake, 192 m sand <ls»jT 417 - 31 l0 ’' 5 " * 

- Miyakojima Island, Okinawa Pref. (nsmt-Mo 5I9I7). E C " na Sea (nsmt-Mo43449). 

Distribution. - Japan, China. Th,s species lives in muddy sand in approximately 110 to 


190 m. 

Description. - Shell anicro-posteriorly elongate suboua 

SS ‘"MX 

TSjhaJ?/"n^Tsd'- Sm'Vi 

correlated wilh L (r = 0 701 a= 0 051 L'H™, S ! gn !? cflnl * 
correlated wish ci,H (N *-'’»* r 2 a’saV.” -‘o'S?!^ 

Measurements (mm); 


™ f roso 8y rate - Primary keel running from beak lo pointed 

C^ Venlral , mar « ,n - Sec ? llda ry k4l obscure. Outer sur 
face wiill irregular commarginal ribs except on nearly smooth 
unibonal area. Hinge teeih thin; I long, parallel lo domI 
mdigm, lpiii small. Inner surface creamy white. Anterior 

cSir ho,h e dc, SemiC 'T Ular; '? oslerior adductor scar subcir- 
cuhir, both scars nearly equal in size. 


nsmt-M o 69752 (1) 
Mo 69752 (2) 
Mo 69752 (3) 
Mo 69752 (4) 
nsmt -Mo 69753 


rv + 
rv + 
rv + 
rv 4- 
rv + 


Iv 

Iv 

Iv 

Jv 

Iv 


29.9 

29.7 

25.1 

20.0 

28.0 


H 

20.1 

21 ,] 

17.0 

15.4 

18.1 


L/H 

Cb 

Cs 

Cs/H 

1,49 

18.2 


(0.453) 

1.41 

1.48 

20.3 

15.0 

- 

(0.481) 

(0.441) 

1.30 

(14.1) 

_ 

1.55 

16.1 

_ 

(n .l-tsi 


Source. MNHN, Paris 
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NSMt-Mo 69754 (1) 
Mo 69754 (2) 
nsmt-Mo 69755 
NSMT (Tosa) 


V 

L 

H 

L/H 

Cb 

Cs 

Cs/H 

rv + Iv 

31.1 

21.7 

1.43 

20.4 

- 

(0.470) 

rv + Iv 

29.5 

20.9 

1,41 

18.7 

- 

(0.447) 

rv + lv 

27.7 

18.9 

1.47 

17.0 

- 

(0.450) 

rv 4- lv 

23.0 

16,4 

1.40 

14.4 

- 

(0.439) 


*Numericols in parentheses show Cb/2H, instead of Cs H. 


Remarks. — Isocardia tetragona Adams & Reeve, 1850 is a primary junior homonym of 
Isocarditi tetragona Koch & Dunkcr, 1837. Meiocardia samarangiae Bernard.. Cai & Morton, 1993 is 
a replacement for Adams & Reeve's name. The scatter diagram of L/H — Cs/H shows that M. 
samarangiae clearly differs from any living species of Meiocardia (Tigs 8, 10, 15). 

Although Bernard et at. (1993) recorded M. samarangiae from the Philippines lo Japan, we 
think the species is restricted to seas around Japan. Prashad (1932) reported a Meiocardia species 
from Sulu Sea and Indonesia under the name M. tetragona. These specimens are an antero-posteriorly 
elongated form of Meiocardia han'aiana, because they have cardinals (1 and 2a) that aie oblique to 

the dorsal margin (Fig. 35b). . . r ,, 

Although Habe (1977) considered Meiocardia hawaiana to be a junior synonym ot M. 
tetragona. the Hawaiian species differs from M. tetragona in having thinner, waxy white shells with 

oblique cardinals (1 and 2a). . 

The supposed life position of M. samarangiae which is suggested by aitached animals, 

including bryozoans and sponges with siliceous spicules, is shown in Fig. 16. A specimen tom osa 
Bay, Kochi Prefecture, has a muricid borehole at the ventral margin. 



Fig. 16. — Supposed living position of 
M eiocarditt sama ra ngiae . 


Meiocardia hawaiana Dali, Bartsch & Rchdei, 1938 
Figs 6, 33-37 

Meiocardia hawaiana Dali, Bartsch & Rehder, 1938: 121-122, pi. 34, figs 17-18 [Hawaii]. 

Synonym?: 

Bacardi a (A f eiocardiu) aiming ii Adams, 1864: 142. 

Other references: 

Isocardia {Meiocardia) tetragona — Prashad, 1932: 151-152, pi. 5, figs 3 4 [Suln Archipelago]. rinnanl 

Meiocardia kimarckii — Habl, 1951: 117 [western Japan]: 1977: 236 [western Japan], — Kira, 195 . 131. p - - - ~ l 1 P 

Matsukuma, 1986: 324-325(f.) [Kochi Prof., western Japan]. - 10 , 4 „ ru<ll „, ;n 

Meiocardia hawaiana — Weaver, 1963: 2. figs 1-2 [Oahu, Hawaii]. — Kay, 1979: 568, figs 184 AB[ t j 


Source. MNHN, Paris 
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Type material. Meiocardia hawaicma: holotype, a right valve, usnm 173048 (Boss 
Rosewater & Ruhoff, 1968). Paratypes, usnm 338242, 338243, .346246, 428546. 

Type locality. — "Albatross’'., stn 4133, near Kauai, Hawaii, 74-562 m. 


Hawaii. 21°02.1'N, 156°47.25'W, off Oahu, 220 m, 


Material examined. — Recent: 
conjoined specimen (usnm 807654). 

Japan. Oil lsshiki, Aichi Pref. (nsmt-Mo 43438). — Kumanonada Sea (yc). — Off Wakayama (ic) 
— Kochi Pref. (nsmt-Mo63224, Kawamura Coll.). — Tosa Bay off Kochi Pref. (nsmt-Mo4343^ 
Kawamura Coll.). Oil Amitori, Iriomote Is., Okinawa Pref. (nsmt-Mo69757, 69758). 

Philippines. stn 5173, off Jolo, Jolo Is., 335 m, shelly coarse sand (usnm 236529). — Stn 

5-K, oil Sibugay Is... east of Masbate, 194 m, gray sand and mud (usnm 292687). — Stn 5268 off 
Matocot Point, west of Luzon, 306 m (usnm 295937) 

1: stn 19 ’ 13 ° 56 ' N > 120° 19' E, north of Lubang Is., 167-187 m, a conjoined specimen 

Sr T u M 2 \u\\ 7 ’u 4 ° 00 ' N ’ 12 °° 17 ' E ’ n0rth 0f Luban § Is., 174-193 m. - Stn 19, 14°01'N, 
to ,Z, E ’ n ° rth of Luban § Is ’ 189 ‘ 192 - Stn DR 33, 13°32' N, 121°07' E, north of Mindoro Is. 

150-15/ m, a conjoined specimen and many empty shells, (all mnhn) 

r4 U WN°™-l«' n F CP fh i 20 °,' 7 i E ' " or,h of Luba "S Is ' 183 -' 87 n,. - Stn CP 98. 

14 M N 1.0 18 E, north of Lubang Is., 194-205 m. — Stn DR 102, 14°01' N, 120°18'E north of 

P6 Trw N ‘T l4 T P 1 *' E - north of L“ta„g Is., 188-195 m. - Sin DR 

• 49 N, 121 22 E, west of Panay Is., 266 m.— Stn CP 131, 11°37'N 121°43'E west of Pnmv 

is., ,20-122 - S«„ CP 143, I m N. ,24", PE, northwest of Leyte Is!, 205-214 n^^conjoined 

specimen and several empty shells, (all mnhn). 

Stboga : stn 95, Sulu Archipelago, 2 conjoined specimens (zma). — Stn 105, Sulu Archipelago 
5 conjoined specimens (zma). f & ’ 

Indonesia. 6”07'S, 133°57'E, 12.8 km southwest of T* Ratoe, Maikoor, Aru. Moluccas, 45 m a 

Du K (US T 5M4 !i ~ 5 ° 32 ' S - 133 ° E ' easI side ^ MiUh«n reef, west coast of Nohu 

l jut, Kai s., 54-56 m, 1 conjoined specimen (usnm 747158). — "Siboga": stn 66, south of Salayar 
Sulawesi, 1 conjoined specimen (zma). ^ ’ 

Chesterfield Islands, chalcal 1: stn D 63. Banc Nova, 22°U'S, 159°15' E. 305 m (mnhn) 
MUSORSTOM 5: stn 270, 24"49'S, 159"34' E, Banc Capet, 223 m -Stn 277, ini' S, 159-35' E. Banc 
m 8tn - 8 -' 24 09' S, 159"34' E. Banc Kelso, 245-255 m. — Stn 309 22°I0' S 159"23' E 
-Sn 3r,94rsT5^n 32 p’o 2 r 3 ' S ' 'c 58 “ 47 ' E ' 329 nt. — Stn 350, 19=34'S. ,58»3y E, 280 m! 
,60°54' E ’sio-I.Om (a,l Msl) 80 " “ S ”’ 378 ' 19 54 ' S ' ,58 ” 38 ' E ' 355 m “ S ‘" 388 ' »"«' 8 ' 

22 ° i7 ' s - *>* <«->■ 

“S’'" ' 66 ° 2 '' E ' 330 "• - SI ” DW 253 ' S- >^9' E, Loyautc 

chalcal 2: stn DW 71, 24°42'S, 168° 10' E, 230 m, 1 conjoined specimen (mnhn). 

smib 3. stn DW 9, 24°42' S, 168°08' E, 265 m, 1 conjoined specimen (mnhn) 

snub 4: stn DW 44, S New Caledonia, 24°46'S, 168°08' E 270-300 m — Stn DW 47 d 

Caledonia, 24”46' S, 168°08' E, 250-280 m (all mnhn) ’ S New 

"“SO" 5 ™" 6: «" DW 391, 20 '47' S, 167=06' E, 390 m. - Stn DW 406 20"41' S 

2^42' S i67W ETllSm^aU L’S 1 '' 67 °° 7 ' E ' 36 ° m ' ' C ° nj ° ined SfKCimen ' “ St " DW 4I6 ' 

DW 9V^ W S 8 ^iS 9 B S p l .f' 40 ' ?’ Ride ** Lo3 ' auK ' 350 3 conjoined spec,mens. - Stn 

DU 90, - 19 S, 168 42 E, Ride des Loyaute, 340 m. — Stn DW 97, 23°01'S 168=18' E 300 m 

1 conjoined spec,men. - Stn DW 98, 23°02' S, 168=16' E, 335 m, (all mnhn). 

DW “3' S C ,7 V m'F R 260 n ,on W 7 ’ F*: S ' ' 7, T E ' Ridc d « 32W00 m. - Stn 

, z5 /l 41 E, .4.60-300 m, 1 conjoined specimen, 6 rv, 6 lv. — Stn DW 38, 22°22' S 


Source ; MNHN, Paris 
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,6R«44' E 180-420 m. - Stn DW 42, 22-17' S, 168-42' E. 340-400 m, (all mnhn). 

Riunll MD32 Reunion; stn CP 129, 20-51' S, 55=36' E. 290-300 m (mnhn). 

Distribution. - Hawaii, Japan, Philippines, Indonesia, Coral Sea, New Caledonia; Indian 
Ocean side of Thailand, Reunion. This species lives on sand and mud bottoms in 45 to -.0 m, an 
empty shells are occasionally recorded from 500 m or deeper. 


Description. - Shell small to milium jor genus thim 

Lfr £*o342T’. S - 

OOSEMean'of^Cs/H 0-480 (N - 17, SIT - 0.0 W. not 
significantly correlated with L (r = 0^311, a - 0.05). L/H 
significantly correlated wilh Cs/H (N — 17. r 0.5-7 a 
o 05 ^ fFio 10). Outer surface around keel and poslero-dorsal 
area occasionally yellowish or reddish brown. Sharp, angular. 


primary keel separating very smooth poslero-dorsal area 
from anlero-venlral area wilh irregular commarginal ribs. 
Anlerior cardinal (1) oblique to dorsal margin; 2a dorsally 
deeply concave, oblique to dorsal margin. Inner surface 
creamy white, occasionally posteriorly pale brown, shining. 
Anterior adduclor scar semicircular; posterior adductor scar 
subcircular; bolh scars nearly equal in size. 

Measurements. See Appendix, Table 4. 


Remarks — Adams (1864) described Bucardia (Meiocardia ) cumingii on the basis of material 
from was said to have a waxy while shell, he only gave a bnef desenp ton 

without anv measurements. The type material was not found in bmnh during a visit by one of us (am) 
in *1989. Instead of adopting a'doubtful and obscure name for this species, we prefer to use 

Meiocardia hawaiana. 


Family Trapezidae Lamy, 1920 

Diagnosis — Shell trapezoidal, strongly inequilateral, equivalve, with prosogyrous beaks near 

anteriof endCentral margin"no. gaptng. smooth. Ligament «"">* SStd 

Hinge wilh two lamellar cardinals and two laterals. Outer surface^rnamenttd Mhconnmnjn^nd 
radial sculpture. Dimyarian, with subequal adductor muscles. Foot small, grooved, often b>s 
Pallial line simple, without sinus. 


Genus Glossocardia Stoliczka, 1870 


Type species: Cypricardia obesa Reeve, 1843. 

Diagnosis. - Shell subquadrate, thin in young, thick and solid in 
Beaks not prominent. Larval ligament anterior to beaks. Primary ee sep g , ^ K ut 

slope, sharp. Two additional keels on posterior slope, the secondary and terU«y tag 
distinct; secondary keel, the weakest of the three, running from t ie _ea P slope near 

separating postero-dorsal margin. The stronger, tertiary keel loca e on P , radial 

primary keel. Outer surface nearly smooth except for weak, irregular commarginal n . [he 

rows of microscopic scales. Hinge cyprinoid; teeth parallel to hinge margins, an e * ‘ j. j 

right valve (1) lamellate in juvenile, nodulous in adult; posterior lateral m e va 

nodulated. 

Remarks. — Only three living species, Glossocardia agassizii, G. obesa m * G.stolKrta»£ 
belong to this genus. The Eocene Meiocardia carotmae Harris, 1919a, has a ™ or ® , ? j • 
tertiary keel on the posterior slope near the primary keel (Harris, 1919b) anc 1S . . - X .- j- 

genus. Meiocardia suzukii Squires & Advocate, 1986, from the Eocene anio ra 
California, has shells that are not as inflated and lack strongly spirogyrate urn one . , 

suzukii apparently lacks the tertiary keel on the posterior slope, it possibl\ ie ong at. 


Source. MNHN, Paris 
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Glossocardia obesa (Reeve, 1843) 

Figs 18-19 

Cypricardia obesa Reeve. 1843: Cypricardia sp. 10 : pi. 2 , fig. 10 [locality unknown]. 

Other references: 

Glossocardia obesa - Hare. 1951: 118-119. figs 247-248 [Okinawa, Japan! 

Trapezium (< Glossocardia ) obesa [pars) ■ Soi.em, 1955: 73 - 74 , pi 6 . figs I M 2 (hololype). 

Type material. Holotype, a conjoined specimen, bmnh 1952 . 10 . 10 . 7 . 8 . 
Type locality. — Nol given. 


n .... Material examined. — Recent: Indonesia. Silale. Ambon (nsmt-Mo69759). 
nlippines. Batangas Is.. N of Cebu, coil. Poppe, I conjoined specimen (mnhn) 

““ “ sl5S “ 24 ' E - 55 - 1 “■**- 

New Caledonia, lagon: stn 612. 22°09' S, l67°0rE. 46-48 m, I rv (mnhn). 

Distribution. 

Chesterfield Islands. 


Stn 


Recent: Okinawa, Japan: Philippines; Ambon, Indonesia; New Caledonia; 


Dlscriptio.n. Shell Irapczoidal. ihin in juveniles bill 
luck and solid m full-grown specimens. Beaks prosoeyrous. 
low, not strongly enrolled. Larval ligament small, anterior to 
beaks I nmarylkeel low, sepuraiing slighlly concave postero- 
dorsal area. Outer surlace ornamented with irregularly 


spaced com marginal lamellae with numerous microscopic 
scales. Posicro-ventral corner bluntly pointed. Inner surface 
creamy while. Anterior adductor scar semicircular, thickened 
venirally; posterior adductor scar subcircular; both scars 
nearly equal in size. 


Measurement (mm): 


V 

L 

H 

L/H 

Cb 

nsmt- Mo69759 1 rv 4 - ] v 

M069759-2 rv 

31.5 

61 1 6 

20.5 

43.3 

1.53 

1.42 

16.4 

*Ntimericnl$ in parentheses show' Cb/2H, 

instead of C$/H. 




Cs Cs /11 

(0.400)* 

21 2 0.400 


• ^ V ARKS ‘ ^ 0ling s P ec ^ mens of Glossocardia obesa are apparently very close to Meiocardia 

pec.es m having a more or less Iranslucem shell with ,he larval liaamem amerio ,o he toks ,,d 

L 2?r “I “ MlS ' bU ' "*> * arly difrCr n ° m «• h-ing microscopic scaies on 


Glossocardia stoliczkana (Prashad, 1932) 
Figs 17, 20, 39 


Glossocardia stoliczkana Prashad, 1932: 


148-149. pi. 8 . tigs 15-18 [Sulu Archipelago. Philippines]. 


Type material. - 
Type locality. - 

564 m. 


Holotype, a conjoined specimen, zma no registration number. 

L, Siboga L ', stn 97, 5°48.7' N, I19°49.6'E, Sulu Archipelago, Philippines, 


Material examined. — Pleistocene (?): Niue 
Recent: Philippines. Sulu Archipelago (holotype /ma) 
(nsmt-M o5786l). 


a conjoined specimen, G. Paulay coll. (usnm). 
Mactan Island, Cebu, a conjoined specimen 


Source. MNHN, Paris 
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Figs 17-20. Shells of Glos.wcardia. I7a-c. Gbsxocanlia siolic:kinia. Sulu.^vi'igQ^sO) ^hleluength'3l.S^mm. 19a-b. 

length 19.8 mm I8a-d. Glossocardia ohesa Ambo, IndonesSS italic***. 
G lossocanUa obesa. Ambon, Indonesia (NSMr-Mo69759). Shtl § 

Loyally Ridge, New Caledon in (mniin). Shell length 19.3 mm. 

musorstom 2: sin DR 33. 13”32' N, 121*08' E, north of Mindoro Is. J 30 ' 1 , 3 l n J' 
musorstom 3. stn DR 137, 12*03' N, 122*06' E, north ol Panay Is.. 56 m, 1 W (mniin). 

Loyaltv Islands, musorstom 6: sin DW 391, 20°47'S. 167 06 E -9 m. n. sin DW 439 
20‘ 47' S, 167-06' E, 370 m, 1 rv. - Stn DW 418. 20*42' S, 167*03’ E 283 m, 1 rv - Sin DW^39, 
20*46' S, 167*17' E, 288 m, I rv. - Stn DW 440, 20*49' S. 167*17' E, 288 m, 1 lv. (all mnhn). 

Distribution. — Pleistocene: Niue. Recent: Cebu, Mindoro, Panay. Sulu Archipehg 
Philippines: New Caledonia, This species ts known from 56 to 564 m. 

Description. Shell small, thin, inflated, high, quadran¬ 
gular, strongly inequilateral, eqnivalvc. Mean of L/H 1.399 
(N = 8, SD - 0.132), not significantly correlated with L 
(r = -0.486, a = 0.05). Cs/H sicniflcamlv correlated with L 
(r = 0.885, a = 0.05) (Fig/21). L/H nol significantly 
correlated with Cs/H (N = 8, r — -0.660. a - 0.05). 

Umboncs prosogyrous, low. not prominent, translucent. 

Outer surface white, ornamented with weak comma rginal 
ribs and radial rows of line scales; posterior area orange, 
smooth, with two narrow radial riblets (Fig. 39b, s and t) and 
fine growth striae, concave, separated from middle area by a 


sham keel. Postero-ventral margin pent led, without a smua- 
lion like M. saHgniiicomticiilaui. Inner color white, orange 
posteriorly. Hinge- teeth thin; 1 thin and lamellar m youn ? 
specimens and solid, and rounded-lamellar in older speci¬ 
mens 3a long, thin: 3b weakly bifid: lai small; lain small 
but distinct; U’l Ions, strong: LPin small, long and narrow -a 
small thin: 2b rather long, thin; 4b long and narrow lhm. 
l aii very small, indistinct: semicircular, ihickened ven rally. 
posterior adductor scar subcircular or ovate. Pallial scar 
entire, wide, inlegri palliate. 


Source. MNHN, Paris 
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Fig* 21. Scalier diagram showing relationship between L 
m 1 _ o ^ ln Gtoxsocardla . Do t s; Glossocardia s to liczkana. 
N r — 0.885; regression equation Cs/H = 0.0103L 
+ 0.258. Circles: Glossocardia agassizii. N = 14* r = 
0.676; regression equalion Cs/H = 0.00470L + 0 345 


NSMT-Mo57861 
musorstom 6: stn DW391 
stn DW398 
stn DW418 
sin DW439 
stn DW440 

MUSORSTOM 2: stn DR33 
musorstom 3: stn DR 137 


*Numericals in parentheses 


V 

L 

H 

rv 4- lv 

19.8 

12.3 

rv + Iv 

24.7 

18.2 

rv 

18.5 

14.9 

rv 

27.8 

22.3 

rv 

30.7 

23.5 

rv 

12.1 

8.3 

tv 

19.3 

13.1 

rv 

9.9 

6.9 

Iv 

15.2 

10.0 


Cb/2H, inslead of Cs/H. 


L,/H 

Cb 

Cs 

Cs/H 

1.61 

9.6 

- 

(0.390) 

1.36 

17.5 

- 

(0.481) 

1.24 

- 

7.0 

0.470 

1.25 

- 

11.9 

0.534 

1.31 

- 

14.5 

0.617 

1.46 

- 

3.3 

0.398 

1.47 

- 

6.3 

0.481 

1.43 

- 

2.6 

0.377 

1.52 

- 

4.2 

0.420 


39,. s,„ r ^ 3 k 98 % “nz 

s,riac Additional sWimens are nceded ,o 

S ‘° Uczk e ma “?««<*% re «®W« Ihe tropical western Atlantic G. agaaizii and 

m°cricootscIl2' l llT, T™' ^\ Padnc ' These ,hree »ave radfal rows of 

r/ *\. , )n ^ outer sur f ace a larval ligament at the anterior margin of beaks 

J ™ cai<iu ‘ stohezkana differs from G. agassizii in having the higher and more strongly enrolled 

p^t^o-dorsararea^^G ^^o^ margin and a wider postero-dorsal area. Com marginal striae in the 
p jstero dorsal area of G. agassizii are finer and more regularly spaced than those of G stolic-kana 
Glossocardia stohezkana clearly differs from G. obesa in having a distincttertiarykeel and 

hn ., n |/ i r§ina ame ! ae on the posterior slope. The cardinal (1) in the right valve of G. stohezkana in 
young and adult specimens, is lamellar and parallel to ventral margin whereas the cardinal7n 
of G. obesa .s thin and lamellar in young shells, and is strong and triangular^!n adults. ( ° 

thf»m ’ ssocar la stohezkana is very similar to M. hawaiaua and M. samarangiae but differs from 
them m having a higher, thinner, shell with lower umbones, radial rows T 

outer surface, and a distinct tertiary keel on the yellow posterior slope (F™ 2^ 


Source. MNHN Pans 
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Glossocardia agassizii (Dali, 1886) 
Fig. 38 


Meiocardia agassizii Dali, 1886: 271 [Trinidad). 

0thCr ,! v/f - Dali 1889‘ pi 40 fig 7) [Trinidad] . — Abbott, 1974: 5847, fig. 5848 (= Dall, 1889: pi. 40, 

J/TS fS the Caribbean Bemuda). - Narcu, 1976: 205-210, figs 1-3 [Rio Doce, Espirito Santo, Brazd). - Rios, 
ml. 259, pi! 91, fig. 1286 (= Dall, 1889: pi. 40, fig. 7) [Espmto Santo, Brazil). 

Type material. — Depository unknown. 

Type locality. — Off Trinidad. 

Material examined. — Recent: Bermuda. ‘ Bermuda” (mcz 152851); 1.2 km S of Castle 
Rock, 144-180 m (mcz 161960). , 1 ,, n4 v 

Cuba 72"09'30" N 81°11'W, Bahia de Cochinos, 315-405 m (mcz 16504). ft . 

British Guiana. 08°10.5' N-08°10.0' N, 57°48' W, 153.6 km N of Georgetown, 96-106 m (mcz .73570). 

Distribution. — Bermuda; Cuba; Trinidad; British Guinea; Brazil (J9°35' S 39 o 20' W, off the 
mouth of the Rio Doce Espirito State, 73 m. mud, January 1972, coll, by R.S. Wladimr Besnard . 
Oceanographic Institute of the University of Sao Paulo) (Narchi pers. comm.). This species is known 
from muddy bottoms in 73 to 405 m. 

Description. — Shell cordiform, thin, inflated, stronglv 
inequilateral, equivalve, with prosogyrous beaks. Mean ot 
L'H 1 377 (N = 14 SD = 0.045), not significantly correlated 
with L (r = -0.146, a = 0.05). Cs/H significantly correlated 
with L (r = 0.676, a = 0.05) (Fig. 21). L/H not significantly 
correlated with Cs/H (N = 14, r = 0.000, a = 0.05). Larval 
ligament anterior to beak. Outer surface ornamented wiin 


weak commarginal lamellae and microscopic scales. Primary 
keel sharp, separating slightly concave postero-dorsal area, 
which has an obscure secondary keel and a narrow' but 
conspicuous tertiary keel. Postero-dorsal area with regularly 
spaced commarginal lamellae. Inner surface glossy white. 
Anterior adductor scar semicircular; posterior adductor scar 
ovate; both scars nearly equal in size. 


Measurements (mm): 



V 

L 

mcz 16504 

- 

13.9 

mcz 152851 

rv + lv 

13.7 

mcz 161960 

rl 

23.6 

mcz 273570 l 

rv 

27.0 

273570-2 

rv 

22.6 

273570-3 

rv 

17.9 

273570-4 

rv 

15.8 

273570-5 

rv 

16.5 

273570-6 

lv 

22.6 

273570-7 

lv 

19.0 

273570-8 

lv 

17.7 

273570-9 

lv 

18.6 

273570-10 

lv 

18.7 

273570-11 

lv 

15.2 

273570-12 

lv 

14.8 


H 

L/H 

Cb 

Cs 

Cs/H 

10.0 

1.39 

_ 

4.5 

0.450 

9.3 

1.47 

7.3 

- 

(0.392)* 

17.7 

1.33 

- 

7.7 

0.435 

18.9 

1.43 

- 

9.6 

0.508 

16.7 

1.35 

- 

7.6 

0.455 

13.1 

1.37 


5.7 

0.435 

12 

1.32 

- 

- 

“ 

12.1 

1.36 

- 

4.8 

0.397 

16.9 

1.34 


7.3 

0.432 

14.1 

1.35 

- 

6.0 

0.426 

13.3 

1.33 

- 

5.8 

0.436 

13.0 

1.43 

- 

5.4 

0.415 

13.2 

1.42 

- 

5.7 

0.432 

11.4 

1.33 


4.8 

0.421 

10.7 

1.38 

- 

4.6 

0.430 


*Numerical$ in parentheses show Cb/2H, instead of Cs/H. 


Source MNHN. Pans 
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Remarks. Dall (1886, 1889) described this species as a member of the genus Meiocardia , 
and American authors have apparently followed this assignment (Abbott, 1974; Narchi, 1976; Rios, 
1985). It has a thin, inflated, cordifonn shell, with a sharp primary keel, a prominent tertiary keel, 
and a larval ligament anterior to the beaks. The hinge teeth of this species are also superficially close 
to Meiocardia species of the Indo-West Pacific. The outer surface of Dali s species is ornamented with 
weak commarginal lamellae and numerous microscopic scales, which is similar to the ornament on 
Glossocardia obesa of the Trapezidae but which is never found on shells of Meiocardia. This should 
be therefore transfered from the genus Meiocardia , Glosstdae, to the genus Glossocardia , Trapezidae. 
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Fios 22-_9. 22 n-b. Meiocardia sangiiineoinaadata. REves 2: sin 10, Seychelles (mniin). Shell length 11.9 mm. — a. left side 

view. b, posiero-dorsal view. — 23 a-r, Meiocardia sanguineoinaeulaia. REvrs 2: stn 30, Seychelles (mniin) Shell lens 111 

I., mnl - a ; anterior view. - h, poslerodordal view. c, left side view. - d, inside view- of right valve. e. right 

•side view. f. inside view ol left valve. — 24, Meiocardia mohkiatta. Pleistocene Ryukyu Limestone. Kikniiimu Is 

Kagoshima Prefecture, Japan (nsmt Mo69745). Shell length 33.4 mm. - 25, Meiocardia moltkiana. Chichiiima’ 
Ogasawara Islands. Japan (nsmt-Mo59790). Shell length 28.2 mm. 26 a-d, Meiocardia moltkiana . China (zma) Shell 
length 33.4 mm - a, inside view of right valve. - b, left side view. - c, anterior view. d. poslero dorsal view. — 
27 a-b, Meiocatdia moltkiana. MD 32: stn CP 43, Reunion (mnhn). Shell length 25.3 mm. a, riehl side view - 
w«ih d an V a eW ° the rl S h * val Y e - . 28 a-b, Meiocardia molikiana. smib 5: sin DW 81, New Caledonia (mnhn). Shell 

n-?, \v T mm ' V lgh S1 1 e Vlew - " b ’ lnside VICW of thc r >ghl valve. - 29 a-c, Meiocardia snmaranelae. Tanabe 

Bay, Wakayama Prefecture, Japan (NSMr-Mo69752). Shell length 29.7 mm. — a, left side view. h rich I side 
view. c, inside view of ihe riglil valve. — d, anterior view. — e, posiero-dorsal view, 


Source: MNHN, Paris 
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Source: MNHN, Paris 
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F “ \S lV&‘SJy‘ a ( ' , T> r i **r>*»m m ^ m mm . 

valve. — f, inside view of the right valve — 31 a T d ’. v,cw - ~ «• inside view of the left 

29 mm. - a, anterior view. - b left sde view -32 f Z '] '° Phll >PP'n«. (Habe Coll.). Shell length appr. 

Coll.). Shell length 46 1 mm — a left sfde view 2 f ’ *fe°card<avulgam. Philippines (nsmt-Mo 69747, Kawamura 

d. po*,o^i k ,i™,_ e m ngh , SJtSt neh ‘ - *• *»“» - 


Source; MNHN, Pans 
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Source : MNHN, Pans 
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Figs 33-39. — 33, Meiocardia hawaiauu. "Siboga": stn 105, Sulu Archipelago (zma). Shell length 17.1 mm 

34 a-b. Meiocardia hawaiana. SMIB 5: stn DW 90, New Caledonia (mnhn). Shell length 17.1 mm. — a, right side 
view. b, inside view of the right valve. 35 a-c, Meiocardia haivaiaaa. "Siboga”: sin 105. Sulu Archipelago (zma). 
Shell length 27.2 mm. - a, left side view. — b, inside view of the right valve, e, postero-dorsal view. 

36 a-e r Meiocardia hawaiana. Oahu. Hawaii (usnm 807654). Shell length 14.4 mm. a, left side view. b, inside view 
of the left valve. c, inside view of the right valve. — d, dorsal view. — e, postero-dorsal view. — 37 a-b. Meiocardia 
hawaiana. Kochi Prefecture, Japan (nsmt-Mo43439-1 ). Shell length 16.9 mm. a, left side view. - b. inside view of 
the right valve, 38 a-b, Glossocardia agassizii. Castle Rock, Bermuda (mcz 161960). Shell length 23.6 mm. a, right 
side view, p. Primary keel, t: Tertiary keel. b, inside view of the right valve. — - 39 a-f, Glossocardia stoliezkana. Cebu, 
Philippines (nsMT- Mo57861). Shell length 24.7 mm. p: Primary keel, s: Secondary keel, t: Tertiary keel. — a, anterior 
view. Arrows indicate larval ligaments. b, postero-dorsal view'. — c. left side view. — d, inside view' of the left 
valve. — e, right side view. — f, inside view of the right valve. 


Source: MNHN , Pans 
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Source: MNHN, Pans 
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Appendix'. Tables of measurements. 


Table 1 . — Meiocardia moltkiana. Measurements (mm) of selected material. 



V 

L 

nsmt-Mo 42?07 

rv + Iv 

1S.9 

nsmt-Mo 43435 

rv + lv 

13.4 

nsmt-Mo 43436 (1) 

lv 

24.9 

Mo 43436 (2) 

lv 

13.0 

Mo 43436 (3) 

lv 

11.6 

Mo 43436 (4) 

rv 

10.1 

nsmt- Mo 43455 (1) 

lv 

21.1 

Mo 43455 (2) 

lv 

17,4 

Mo 43455 (3) 

rv 

13.9 

Mo 43455 (4) 

rv 

13.7 

Mo 43455 (5) 

rv 

12.2 

Mo 43455 (6) 

rv 

11.4 

nsmt-Mo 59790 

rv 

28,2 

nsmt-Mo 63233 

rv + lv 

17.1 

nsmt-Mo 69739 

rv -1- lv 

22.9 

nsmt-Mo 69740 

rv + lv 

17.5 

nsmt-Mo 69741 

rv + lv 

28.1 

nsmt-Mo 69742 

rv 4- |v 

29.7 

nsmt-Mo 69743 

rv + lv 

22.5 

nsmt-Mo 69745 (1) 

Iv 

33.4 

Mo 69745 (2) 

rv 

22.1 

Mo 69745 (3) 

Iv 

19.1 

7MA China-1 

rv -f lv 

33.4 

China-2 

rv + lv 

33.8 

md32 DC4I (1) 

rv 

17.3 

IDC41 (2) 

rv 

17.4 

DC’41 (3) 

rv 

15.6 

DC41 (4) 

rv 

14.0 

DC41 (5) 

rv 

11.3 

DC4I (6) 

rv 

5,4 

DC41 (7) 

lv 

33.2 

DC4I (8) 

lv 

26.0 

DC4I (9) 

Iv 

25.4 

DC4I (10) 

Iv 

17.4 

DC4I (11) 

lv 

14.5 

DC4I (12) 

lv 

13.6 

DC41 (13) 

lv 

8.5 

DC4I (14) 

Iv 

7.8 

md32 DC43 (1) 

rv 

31.4 

DC43 (2) 

rv 

31.0 

DC43 (3) 

rv 

29.9 

I0C43 (4) 

rv 

26.6 

DC43 (5) 

rv 

26.0 

DC43 (6) 

rv 

22.3 

DC43 (7) 

Iv 

32.2 

DC43 (8) 

lv 

28.7 

DC43 (9) 

lv 

28.2 

1X143 (10) 

Iv 

27.3 

DC43 (11) 

Iv 

26.5 

DC43 (12) 

lv 

26.2 

md32 DC 126 (1) 

rv 

23.2 

DC 126 (2) 

rv 

19.6 

DC 126 (3) 

rv 

17.4 

1X126 (4) 

rv 

13.6 


H 

L/H 

Cb 

Cs 

Cs/H 

15.1 

1.25 

13.6 


(0.450) 

14.9 

1.23 

13.0 


(0.436) 

19.6 

1.27 


10.3 

(0.526) 

10.6 

1.23 

- 

4.8 

0.453 

9.7 

1,20 

- 

5.1 

0.526 

7.8 

1,29 

- 

3.7 

0.474 

15.4 

1.37 


7.7 

0.500 

14.1 

1.23 

- 

6.7 

0,475 

11.0 

1.26 

- 

5.0 

0.455 

11.1 

1.23 

- 

5.4 

0.486 

9.3 

1.31 

- 

4.3 

0.462 

9.3 

1.23 

- 

4.3 

0.462 

25.5 

1.11 


14.1 

0.553 

13,5 

1.27 

11.4 

- 

(0,422) 

17.7 

1.29 

16,2 

- 

(0.458) 

14.8 

1.18 

13.3 

- 

(0.449) 

21.7 

1.29 

21.0 

- 

(0.484) 

22.9 

1,30 

22.3 

- 

(0.487) 

18.8 

1.20 

18.0 


(0.479) 

30.1 

Ml 

- 

14.9 

0,495 

20.3 

1.09 



_ 

14.9 

1.28 


7,4 

0.497 

24.3 

1.37 

23.4 

- 

(0.481) 

24.2 

1.40 

23.3 

- 

(0.484) 

13.7 

1.26 

- 

6.4 

0.467 

13.3 

1,31 

- 

5.9 

0.444 

12,7 

1.23 

- 

6.1 

0.480 

10.9 

1.28 

- 

5.1 

0.468 

8.7 

1.30 

- 

4.1 

0.471 

4.3 

1.26 

- 

2.2 

0.512 

25.0 

1.33 

- 

12.3 

0.492 

20.4 

1.27 

- 

10.0 

0.490 

20.0 

1.27 

- 

9.6 

0.480 

13.6 

1.28 


6.6 

0.485 

10.S 

1.34 

- 

5.2 

0.481 

10.6 

1.28 

- 

5,1 

0.481 

6.9 

1.23 


3.7 

0.536 

6.2 

1.26 

- 

3.2 

0.516 

24.0 

1.30 

- 

11.9 

0.496 

23.1 

1.34 

- 

10.9 

0.472 

23 1 

1.29 


11.4 

0.494 

20.4 

1,30 

- 

9.8 

0.480 

20.3 

1.28 

- 

9.7 

0.478 

16.8 

1.33 

- 

7,9 

0.470 

23.8 

1.35 


11.8 

0.496 

22.6 

1.27 


10.9 

0.482 

22.1 

1.28 

- 

10.3 

0.466 

21.2 

1.29 


10.1 

0.476 

20.9 

1.27 

- 

10 0 

0.478 

20.4 

1.28 

- 

9.9 

0.485 

18.6 

1.25 


8.5 

0.457 

16.1 

1,22 

- 

7.6 

0.472 

13.4 

1.30 

- 

6.0 

0.448 

10.8 

1.26 

- 

5.0 

0.463 


Source: MNHN, Pans 
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V L 


DC 126 (5) 

rv 

1 1.4 

DC 126 (6) 

rv 

10.8 

DC 126 (7) 

rv 

9.8 

DO 26 (S) 

rv 

9.7 

DC 126 (9) 

rv 

8.4 

DO 26 (10) 

rv 

8.5 

DC 126 (11) 

rv 

7.7 

DC 126 (12) 

rv 

7.5 

DC 126 (13) 

rv 

7,3 

DC 126 (14) 

rv 

6.7 

DC 126 (15) 

rv 

5.2 

DC126 (16) 

rv 

3.S 

DC 126 (17) 

Iv 

16.9 

DC 126 (18) 

lv 

14.5 

DO 26 (19) 

Iv 

14.4 

DC 126 (20) 

Iv 

13.3 

DC 126 (21) 

Iv 

12.1 

DC 126 (22) 

Iv 

9.8 

DC126 (23) 

Iv 

8.7 

DC 126 (24) 

Iv 

6.9 

DC 126 (25) 

Iv 

7.1 

DC 126 (26) 

Iv 

6.8 

DC 126 (27) 

Iv 

5.9 

md32 DC 176 (1) 

rv 

10.4 

DC 176 (2) 

Iv 

7.9 

DC 176 (3) 

Iv 

6.7 


H 

L/H 

Cb 

Cs 

Cs/H 

S.7 

1.31 

. 

4.2 

0.483 

8.1 

1.33 


3.9 

0.481 

7.5 

1.31 

- 

3.6 

0.480 

7.2 

1.35 


3.6 

0.500 

6.7 

1.25 

- 

3.4 

0.507 

6.2 

1.37 

- 

3.2 

0.516 

5.6 

1.38 


2.8 

0.500 

5.7 

1.32 


2.8 

0.491 

5.5 

1.33 

- 

2.7 

0.49) 

5.3 

1.26 

- 

2.7 

0.509 

4.0 

1.30 

- 

1.9 

0.475 

3.1 

1.23 


1.3 

0.419 

13.0 

1.30 


6.0 

0.462 

11.6 

1.25 


5.4 

0.466 

10.7 

1.35 

- 

5.1 

0.477 

9.8 

1.36 

- 

4.7 

0.480 

9.0 

1.34 

- 

4.5 

0.500 

7.4 

1,32 

- 

3.6 

0.486 

7.0 

1.24 

- 

3.1 

0.443 

5.6 

1.23 


3.1 

0.554 

5.1 

1,39 

- 

2.7 

0.529 

5.2 

1.31 

- 

2.4 

0.462 

4.7 

1.26 



- 

7.5 

1.39 


4.0 

0.533 

6.1 

1.30 

- 

3.5 

0.574 

5.1 

1.31 


2.7 

0.529 


*Numcrical$ In parentheses show Cb 2H T instead of Cs/H. 


Table 2 — Meiocardia san^uineomaculaia. Measurements (mm) of selected material. 


v L 


j*m mi 1910.8.31.688 

rv + Iv 

13.6 

1910.8.31.689 

rv + Iv 

7,8 

UMNII 1989178 

rv + lv 

17.4 

1989179 (1) 

rv + lv 

19.3 

1989179 (2) 

rv + lv 

19.7 

1989179 (3) 

rv -b lv 

6.0 

usnm 235929 

lv 

10.3 

usnm 235950 

rv 

10.5 

usnm 237240 

rv 

(IS) 

usnm 294513 (1) 

Iv 

9.0 

294513 (2) 

Iv 

5.0 

294513 (3) 

Iv 

3.0 

294513 (4) 

Iv 

2.2 

294513 (5) 

rv 

4.6 

294513 (6) 

rv 

4.0 

usnm 294545 (I) 

rv 

4.5 

294545 (2) 

lv 

9.0 

usnm 431190 (1) 

rv 

8.0 

431190 (2) 

rv 

8.1 

431190 (3) 

rv 

4.6 

431190 (4) 

Iv 

12.0 

431190 (5) 

Iv 

8.5 

431190 (6) 

rv 

4,0 

rexes 2 Stn 30 

rv ■+ lv 

15.0 

Stn 24 

rv 4- Iv 

13.2 


H 

L/H 

Cb 

Cs 

Cs/H 

11.3 

1.20 

13.0 

_ 

(0575)* 

6.7 

1.16 

7.3 

- 

(0.545) 

14.9 

1.17 

14.9 

- 

(0.500) 

15.7 

1.23 

17,7 

- 

(0 564) 

17.2 

1.15 

18.0 

- 

(0.523) 

5.0 

1.20 

4.6 


(0.460) 

10.1 

1.02 


5.1 

0.505 

9.8 

1.07 


4.9 

0.500 

15.4 



7.0 

0.455 

7.9 

1.14 


3.8 

0.481 

4.5 

1.11 

- 

2.2 

0.489 

2.5 

1.20 

- 

1.5 

0.600 

2.0 

1.10 

- 

1 

0.500 

3.9 

1.18 

- 

2.0 

0.513 

3.4 

1,18 

- 

1.8 

0.529 

3.4 

1.18 


1.8 

0 529 

7.3 

1.23 


4.1 

0.562 

7.4 

1,08 

- 

3.6 

0.486 

6.6 

1.23 


3.6 

0.545 

4.4 

1.05 


2.2 

0.500 

10.8 

l.ll 

- 

5.4 

0,500 

8.2 

1.04 


4.1 

0.500 

3.4 

1.18 

- 

1.18 

0.529 

12.4 

1.21 

13.6 

- 

(0.548) 

11.9 

l.ll 

11.8 

- 

(0.496) 


Source : MNHN, Pans 
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V 

L 

H 

L/H 

Cb 

Cs 

Cs/H 

Stn 18 

rv + Iv 

19.3 

16.6 

1.16 

17.8 

_ 

(0.536) 

Stn 16 

rv 4- Iv 

10.9 

9.7 

1.12 

9.0 

- 

(0.464) 

Stn 10 

rv + Iv 

11.9 

10,0 

LI 9 

9.5 


(0.475) 


*Numericals in parentheses show Cb/2H, instead of Cs/H. 


Table 3. Meiocardia vulgaris. Measurements (mm) of selected material. 




V 


L 

H 

L/H 

Cb 

Cs 

Cs/H 

rmnh syn types 1 

rv 

+ 

Iv 

48.6 

38.6 

1.26 

36.0 


(0.466)* 

2 

rv 

4 

lv 

37.6 

31.9 

1.18 

31.4 


(0.492) 

3 

rv 

-l- 

Iv 

38.2 

30.5 

1.25 

30.7 


(0.503) 

4 

rv 

-i- 

Iv 

36.4 

29.3 

1.24 

28.6 

- 

(0.488) 

MUSORSTOM 3 CPI41 

rv 

4 

lv 

25.0 

21.1 

1.18 

19.7 


(0.467) 

CORiNDON Sin 205 (1) 

IV 

+ 

lv 

14.6 

13.8 

1.06 

13.4 


(0.486) 

Stn 205 (2) 

rv 

4 

Iv 

14.1 

13.2 

1.07 

13.3 

- 

(0.504) 

Stn 205 (3) 


lv 


14.2 

12.7 

1.12 


6.7 

0.528 

zma China (1) 

rv 

4 

lv 

34.3 

27.8 

1.23 

26.7 

- 

(0.480) 

China (2) 

rv 

4 

lv 

33.3 

27.3 

1.22 

26.5 

- 

(0.485) 

China (3) 

rv 

4 

lv 

23.9 

21.5 

1.11 

21.2 

- 

(0.493) 

China (4) 

rv 

4 

lv 

23.5 

20.0 

1.18 

20.0 

- 

(0.500) 

nsmt-Mo 54938 


rv 


24.3 

20.3 

1.20 


9.9 

0.488 

nsmt-Mo 60557 

rv 

4 

lv 

31.5 

26.2 

1.20 

24.9 

- 

(0.475) 

nsmt-Mo69746 

rv 

4 

lv 

29.6 

25.2 

1.17 

23.7 

- 

(0.470) 

nsmt-Mo 69747 (1) 

rv 

4 

lv 

39.3 

30.5 

1.29 

30 3 

- 

(0.497) 

Mo 69747 (2) 

rv 

4 

lv 

36.4 

29.3 

1.24 

27.7 

- 

(0.473) 

nsmt-Mo 69748 (1) 

rv 

4 

lv 

46.1 

35.0 

1.32 

32.4 

- 

(0.463) 

Mo 69748 (2) 

rv 

4 

lv 

35.5 

28.7 

1.24 

26.3 

- 

(0.458) 


*Numericals in parentheses show Cb/2H. instead of Cs/H. 


Table 4. Meiocardia hawaiana. Measurements (mm) of selected material. 



V 

L 

H 

L/H 

Cb 

Cs 

Cs/H 

nsmt-Mo 43439 (1) 

rv + Iv 

16.9 

13.0 

1.30 

12.0 

_ 

(0.462) 

Mo 43439 (2) 

rv -1- Iv 

19.1 

14.8 

1.29 

14.5 

- 

(0.490) 

MUSORSTOM 3 CP 143 (1) 

rv -1- Iv 

27.4 

20.5 

1.34 

19.2 


(0.468) 

CPI 43 (2) 

rv + Iv 

22.4 

17.6 

1.27 

16.3 

- 

(0.463) 

CP 143 (3) 

rv 

28.9 

21.9 

1.32 

_ 

10.9 

0.498 

CPI 43 (4) 

rv 

24.4 

19.7 

1.24 


9.5 

0.482 

CPI 43 (5) 

rv 

2.3.7 

18.4 

1.29 

_ 

S.8 

0.478 

CPI 43 (6) 

rv 

22.3 

18.1 

1.23 


8.3 

0.459 

CP 143 (7) 

rv 

20.9 

16.0 

1.31 


7.6 

0.475 

CP 143 (8) 

rv 

17.9 

14.3 

1.25 


6.9 

0.483 

CPI43 (9) 

Iv 

27.7 

22.1 

1.25 


10.4 

0.471 

CP 143 (10) 

lv 

26.6 

21.7 

1.23 


10.5 

0.484 

CP 143 (II) 

Iv 

26.4 

20.1 

1.31 


10.3 

0.512 

CP143 (12) 

Iv 

25.7 

19.2 

1.34 


10.0 

0.521 

CP143 (13) 

lv 

25.4 

19.5 

1.30 


9.7 

0.497 

CP 143 (14) 

Iv 

22.2 

17.2 

1.29 


8.0 

0.465 

CP143 (15) 

Iv 

21.9 

17. S 

1.23 


7.9 

0.444 

CP 143 (16) 

Iv 

20.6 

16.1 

1.28 


7.9 

0.491 

MUSORSTOM 1 Stn 19 

rv + lv 

12.3 

9.8 

1.26 

9.3 

- 

(0.474) 


*Numerical$ in parentheses show' Cb/2H, instead of Cs/H. 


Source; MNHN, Pans 








